Intramolecular synergism of the inhibiting action of polydisulfide antioxidants in the system ferritin--H2O2--tetramethylbenzidine.
Polydisulfides of urea (PDSU), thiourea (PDSTU), biuret (PDSB), and gallic acid (PDSG) and their monomer analogues (urea, biuret, and gallic acid) inhibited (in a competitive manner) tetramethylbenzidine (TMB) peroxidation catalyzed by ferritin in 0.1 M acetate buffer, pH 4.2, containing 10% dimethylformamide. Their efficiency characterized in terms of inhibition constants, Ki, increased in the following order PDSU < PDSB approximately PDSTU << PDSG. This order is determined by the reactivity of monomers with respect to HO* radicals which are the main oxidizing agents in the system ferritin--H2O2. Polydisulfide antioxidants exhibit the intramolecular synergism of the inhibiting action (non-additivity of antiradical activity relative to their monomers) that was quantitatively characterized by alpha = (Ki)pol/(Ki)mon x n, where n is the number of monomers in the polymeric inhibitors. The alpha values increased from 1.5 up to 5.18 in the following order: PDSG < PDSU < PDSB. Significantly higher inhibiting efficiency of polydisulfide antioxidants as compared to monomer forms and synergism of the inhibitory action offer promising opportunities of their use as quenchers of free radical processes in biochemical systems.